The hydroalkylation reaction, giving cyclohexylbenzene (4) from benzene (1) in one step, was found by Truffault,1) using Ni-P2O5 catalyst. Several reports 2-4) and patents5-9) have been published on the hydroalkylation of 1. Most of them refer to a bifunctional catalyst system of a Group VIII metal such as Ni, Pt, Pd, Ru, and Rh supported on solid acids. Several authors have studied the reaction of 1 and suggested cyclohexene (2) to be the key intermediate, [2] [3] [4] though the details of the mechanism are not known.
We previously prepared the combination catalyst of palladium and the fused salt (NaCl-AlCl3).10) The catalyst was applied for the hydroalkylation of 1 to 4,11) aniline to pcyclohexylanilinel 2) and phenol to p-cyclohexylphenol.13) We have now successfully separated the intermediate olefins from the reaction products and confirmed the reaction pathway for the hydroalkylation of 1 and methylbenzenes. In this paper, the characterization of the combination catalyst, the palladium catalyst and the fused salt, is described. A reaction mechanism is proposed on the basis of the kinetics of hydrogenation and alkylation of 1 and methylbenzenes. 2) The Catalytic Behavior of the Fused Salt of NaCl-AlCl3
To study the role of NaCl-AlCl3 in the hydroalkylation, the kinetics of alkylation of 1 or methylbenzenes with 2 were examined. The results obtained were compared with the activity of AlCl3 alone. The initial rate of alkylation of benzenes with 2 increased with increase in the relative basicity of the aromatic compounds.15) A linear relationship between thelogarithm of 
